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(57) 

[ABSTRACT] 
[PURPOSE] 

It is an object of the present invention to provide the ultrasonic diagnostic equipment that observer can 
show the picture that brightness enhancement effect by contrast medium is reflected. 
[CONSTITUTION] 

After sound pressure of supersonic wave beam was changed in high sound pressure of comparison by 
the reshuffling measure which changed indication area 1 1 which displayed a picture generating means 
the scanning means which ultrasonic diagnostic equipment with the present invention scanned in 
supersonic wave beam, and got ultrasonic echo sign and ultrasonic echo sign were based on, and to 
generate a B mode picture and a B mode picture and sound pressure of supersonic wave beam in high 
sound pressure of comparison from low sound pressure of comparison and reshuffling measure, power 
mode exclusive use frame memory 22 storing data of the B mode picture which the first, is generated by 
a picture generating means is comprised. 



[WHAT IS CLAIMED IS:] 
[Claim 1] 

Ultrasonic diagnostic equipment; comprising: The scanning means which it scans in supersonic wave 
beam, and get ultrasonic echo sign, A picture generating means to generate a B mode picture based on 
said ultrasonic echo sign. The measure which displays said B mode picture. The reshuffling measure 
which changes sound pressure of said supersonic wave beam in high sound pressure of comparison from 
comparatively low sound pressure, After sound pressure of said supersonic wave beam was changed in 
said comparatively high sound pressure by said reshuffling measure, a memory means to store data of 
the B mode picture which the first, is generated by an above picture generating means. 
[Claim 2] 

Ultrasonic diagnostic equipment; according to claim 1 wherein; Said reshuffling measure includes input 
means to order a change of sound pressure of supersonic wave beam in manual, 
[Claim 3] 

Ultrasonic diagnostic. equipment; according to claim 1 wherein; After said reshuffling measure made 
continue appointed period in high sound pressure of said comparison in sound pressure of said 
supersonic wave beam, it makes low sound pressure of above comparison return sound pressure of 
above supersonic wave beam. 
[Claim 4] 

Ultrasonic diagnostic equipment; according to claim 1 wherein; After said reshuffling measure made 
continue period of the first above in low sound pressure of above comparison in an implication, sound 
pressure of above supersonic wave beam by input means to set the first period and the second period 
each in manual, cycle making continue period of the second above in high sound pressure of above 
comparison in sound pressure of above supersonic wave beam is repeated, 
[Claim 5] 

Ultrasonic diagnostic equipment; according to claim 1 wherein; Whenever said reshuffling measure 
synchronizes with center electric wave form, and sound pressure of above supersonic wave beam is 
changed by above reshuffling measure an above memory means by a change with high sound pressure 
of low sound pressure and above comparison of said comparison repeatedly from low sound pressure of 
above comparison to high sound pressure of above comparison, data of the B mode picture which the 
first, is generated by an above picture generating means is stored sequentially. 
[Claim 6] 

Claim 1 or ultrasonic diagnostic equipment as claimed in claim 4; wherein; Said displaying means 



https://patolis-e.patolis.co.jp/patolis/wbpcgi/P3/Nffiffi?MEI=LKN&KD=AA&NO=96280 6/13/03 



Page 2 of 13 



displays said B mode picture generated first as a still image. 
[Claim 7] 

Of comparison said sound pressure of supersonic wave beam said said memory means, when it is high, 
data of a B mode picture for plural number flame including the first above B mode picture generated by 
an above picture generating means is stored, above displaying means is claim 1 including coincidence 
displaying B mode picture 1 for plural above flame stored by an above memory means in in a turn or 
one faceplate by flame, claim 4, ultrasonic diagnostic equipment as claimed in an either item of claim 6. 
[Claim 8] 

Ultrasonic diagnostic equipment; according to claim 7 wherein; Even more particularly, the measure 
which difference minute does a B mode picture of two flame stored by said memory means, and get 
difference fractionation image is comprised, above displaying means displays above difference 
fractionation image. 
[Claim 9] 

Claim 1 - ultrasonic diagnostic equipment as claimed in an either item of claim 8; wherein; Said picture 
generating means detects only higher harmonic component included in said ultrasonic echo sign 
according to hamonikku imaging method, above higher harmonic component is based on, and a B mode 
picture is generated. 
[Claim 10] 

Claim 1 including, even more particularly, comprising measure displaying information expressing sound 
pressure condition of said supersonic wave beam, claim 4, claim 6, claim 7, claim 8, ultrasonic 
diagnostic equipment as claimed in an either item of claim 9, 
[Claim 11] 

Ultrasonic diagnostic equipment; comprising: The scanning means which it scans in supersonic wave 
beam, and get ultrasonic echo sign, A picture generating means to generate a B mode picture based on 
said ultrasonic echo sign. The measure which displays said B mode picture. The reshuffling measure 
which changes fijndamental frequency of said supersonic wave beam in the second frequency from the 
first frequency. After fundamental frequency of said supersonic wave beam was changed in the second 
said frequency from the first said frequency by said reshuffling measure, a memory means to store data 
of the B mode picture which the first, is generated by an above picture generating means. 



[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[INDUSTRIAL APPLICATION FIELD] 

The present invention relates to ultrasonic diagnostic equipment having the various kinds of image 
processing function which are put for the purpose of evaluating determination of detection of blood 
stream perfusion and the perfusion by means of supersonic wave contrast medium. 
[0002] 

[PRIOR ART] 

There is various kinds of apparatus for supersonic medical application, but, it is the ultrasonic diagnostic 
equipment which the main flow uses supersonic wave pulse reflection method, and get fault image of 
soft tissue of living matter. Safety is high and this ultrasonic diagnostic equipment is a thing displaying 
histionic fault image by no aggression laboratory procedure, and it is compared with diagnosis apparatus 
other than roentgen diagnosis apparatus. X-ray computed tomography apparatus, MRI (magnetic 
resonance imaging) and each medical diagnosis apparatus, and real time designation is possible, and 
apparatus is small, and there is not exposure such as cheapness, X-rays, and blood stream imaging 
comprises feature to be possible by supersonic wave terrible pula method. Because of this echography is 
done in a heart, stem, mammary gland, urinary organ and gynaecology broadly. In particular. Mode of 
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beat of a heart and fetal motion is provided in real time designation in simple operation hit with 
ultrasound probe from body surface and because safety is high, assessment can be done repeatedly and 
easy can do assessment that bedside is moved to and is simple and easy, 
[0003] 

For example, in such an ultrasonic diagnostic equipment, diagnosis of so-called contrast 
echocardiography supersonic wave contrast medium is poured from a vein in assessment such as a heart 
or abdominal organ, and to evaluate hemodynamics attracts attention recently. The most basic object of 
this diagnostic procedure reinforces reflected wave from minute blood stream in blood capillary of 
nutrient feed vas to cardiac muscle, it is to reinforce brightness of minute blood stream image. In 
addition. There is colored races pula method for technique observing blood stream condition, but, this 
technique is accompanied by in center intracavitary and big vas, and observation is possible and is 
conventional, and observation is impossible about capillary minute blood stream of nutrition feed vas to 
cardiac muscle. When echo signals of reflected wave reinforced in supersonic wave contrast medium in 
blood capillary (contrast echo signals) are based on, and it is made a picture in B mode, blood stream 
condition of cardiac muscle gets possible to be observed. 
[0004] 

In late years, bisyoka of the air bubble which is the component is realized by betterment of contrast 
medium backing material, lungs is passed through by intravenous dosage, and left ventricle gets possible 
to be arrived at. Diagnosis by appraisal method of this hemodynamics is spreading in contrast medium 
impregnation from a vein having a small invasiveness. 
[0005] 

Observing mode of time alteration of spatial distribution of contrast medium in diagnosis locus referring 
to degree of breadth and brightness potentiation of brightness alteration for the diagnosis which 
developed more, demanding time before contrast medium arriving at area of interest (ROI) from contrast 
medium impregnation, time alteration of echo brightness by contrast medium in ROI (TDC;) Pursuing 
Time Density Curve), the greatest brightness can be found. And detection of echo level augmentation of 
ultrasonic echo by contrast medium merely recognizes alteration of luminance level of a B mode picture 
for vision conventionally or, it will make store image data of a plural number in apparatus, each picture 
was called in rear, and histogram calculating machine ability was used, and preparation of determination 
determination and TDC of echo level alteration was done. 
[0006] 

In here. Physics behavior of contrast medium is easily explained. Because minute air bubble as 
supersonic wave contrast medium has a very small acoustic impedance, and difference of acoustic 
impedance with analyte viscerotropic fabric and blood components is massive in emergency, coke 
strength of reflected wave from minute air bubble compares with it from fabric border and is strong 
conspicuously. 
[0007] 

However, As for these minute air bubble, breaking disappears by means of ultrasonic irradiation in 
ultrasonic irradiation power of degree used for normal diagnosis (sound pressure, for example) in the 
course of a short time. It is known that underwater (out of blood) air bubble shows physics behavior of 1 
dimension of jolt such as for example a spring as against sound pressure , as this occurs, air bubble 
leaves the endemic critical frequency which depended upon the bulk (a diameter of air bubble), and shin 
dosuru. Air bubble oscillates in the greatest amplitude with critical frequency, dissipation is promoted. 
In addition. Contrast medium medius air bubble comprises various bulk in the range of around several 
micron , as for the critical frequency, it seems that dissipation air bubble is the pole part in what differ 
every individual air bubble, but , as a practical matter, as for the transmission wave, frequency band 
opens in some amplitude, it is thought that air bubble of bulk having critical frequency included in 
frequency band of transmission wave disappears instantly. 
[0008] 

When analyte locus in clinic was thought about, because contrast media is supplied in area of interest in 
sequence by blood stream, even if air bubble dissipation is had by means of 1 degree ultrasonic 



https://patolis-e.patolis.co.jp/patolis/wbpcgi/P3/MEIE?MEI=LKN&KD=^ 6/1 3/03 



Page 4 of 13 



irradiation, if there is new air bubble in equivalence area of interest as of the next transmission, 
cystography effect may be kept. However, Contrast medium disappears in it being done several 
thousand times as for the supersonic wave transmission and reception between conventional one second 
instantly. In brief, One flame, a thing in confirmation of the picture that brightness enhancement effect is 
reflected on coming to a stop, animation image of frame rate of 30 per second flame to the utmost by 
number flame are impossible in practical for the picture that the brightness enhancement effect is 
reflected. 
[0009] 

If contrast medium decreases supersonic irradiation power in degree to solve this problem without some 
time disappearing, it is preferable. However, Depending on fall of supersonic irradiation power, echo 
gain deteriorates, too, it becomes indistinct for a picture, and preferable diagnosis of accuracy becomes 
difficult. In addition. It is conceivable that it makes impregnation dosage of contrast medium 
(concentration or to pour) increase to put up echo gain of observation locus, but, augmentation of 
impregnation dosage is to add to invasiveness to case and is unfavorable. In addition. Aggression degree 
becomes similarly high in diagnosis by impregnation of plural time. Even more particularly. The 
contrast medium that the durability is high is developed in the body, but, this is unfavorable so that 
aggression degree is high. 
[0010] 

[PROBLEM TO BE SOLVED BY THE INVENTION] 

The present invention is a thing done in view of the circumstances, and it is for brightness enhancement 
effect by contrast medium to provide the ultrasonic diagnostic equipment that observer can show a 
reflected picture as for the object. 
[0011] 

[MEANS TO SOLVE THE PROBLEM] 

After sound pressure of the supersonic wave beani was changed in high sound pressure of the 
comparison by the reshuffling measure which changed sound pressure of the measure which displayed a 
picture generating means the scanning means which ultrasonic diagnostic equipment concerning 
invention of claim 1 scanned in supersonic wave beam, and got ultrasonic echo sign and the ultrasonic 
echo sign were based on, and to generate a B mode picture and the B mode picture and the supersonic 
wave beam in high sound pressure of comparison from low sound pressure of comparison and the 
reshuffling measure, a memory means to store data of the B mode picture which the first, is generated by 
the picture generating means is comprised. 
[0012] 

After fundamental frequency of the supersonic wave beam was changed in the second frequency from 
the first frequency by the reshuffling measure which changed fiindamental frequency of the measure 
which displayed a picture generating means the scanning means which ultrasonic diagnostic equipment 
concerning invention of claim 1 1 scanned in supersonic wave beam, and got ultrasonic echo sign and the 
ultrasonic echo sign were based on, and to generate a B mode picture and the B mode picture and the 
supersonic wave beam in the second frequency from the first frequency and the reshuffling measure, a 
memory means to store data of the B mode picture which the first, is generated by the picture generating 
means is comprised. 
[0013] 

[OPERATION] 

After, according to invention of claim 1, sound pressure of supersonic wave beam was changed from 
comparatively low sound pressure in a memory means by high sound pressure of comparison, data of 
the B mode picture which the first, is generated by a picture generating means is stored. Contrast 
medium collapses to opening by supersonic irradiation, but , as for the procedure of the breaking, there 
is a little breaking dosage to time of a sound pressure change in comparatively low sound pressure late. 



https://patolis-e.patolis.co.jp/patolis/wbpcgi/P3/MEffi?MEI=LKN&KD=AA&NO=9628 6/13/03 



Pages of 13 



In other words, When sound pressure of supersonic wave beam was changed from comparatively low 
sound pressure by high sound pressure of comparison, it is thought that there is much comparable as for 
the contrast medium remained in. Therefore, When it was changed, B mode images can be got in good 
cystography effect. Besides, When comparatively high sound pressure is irradiated in contrast medium, 
this contrast medium may disappear instantly, but, cystography effect is held enough by the B mode 
picture which, at a minimum, the first, is generated after a change by a picture generating means. Stated 
another way, it is this B mode picture generated first that cystography effect appears after a change most 
conspicuously. This B mode picture generated first displays operator as a still image in voluntary stage 
in what is memorized, and preferable diagnosis of accuracy is done. Besides, Because this B mode 
picture generated first is a thing provided in scan of comparatively high sound pressure, fabric 
morphology is clear, too, and it wants to be done, and diagnosis accuracy is high. In addition. It is not 
necessary to employ air bubble with the durability / pressure resistance in the body, and it can make it 
wants to be done, and reduce invasive issue more. 
[0014] 

After, according to invention of claim 1 1, fundamental frequency of supersonic wave beam was changed 
from the first frequency in a memory means by the second frequency, data of the B mode picture which 
the first, is generated by a picture generating means is stored. When it is scanned in supersonic wave 
beam of the first frequency, contrast medium having critical frequency the same as the first frequency 
(air bubble) collapses to opening. However, Contrast medium having critical frequency the same as the 
second frequency (air bubble) remains then or it does not collapse very much. In other words. When 
fundamental frequency of supersonic wave beam was changed from the first frequency by the second 
frequency, cystography effect does occurrence by means of contrast medium having critical frequency 
the same as the second frequency. Besides, After fundamental frequency of supersonic wave beam was 
changed from the first frequency by the second frequency, because a B mode picture generated first by a 
picture generating means is the thing thing which contrast medium having critical frequency the same as 
the second frequency got in the condition which does not collapse, cystography effect appears most 
conspicuously. A B mode picture generated first displays operator as a still image in voluntary stage in 
what is memorized, and preferable diagnosis of accuracy is done. In addition, It is not necessary to 
employ air bubble v^th the durability / pressure resistance in the body, and it can make it wants to be 
done, and reduce invasive issue more. 
[0015] 

[EXAMPLE] 

One embodiment of ultrasonic diagnostic equipment with it is similar present invention are now 
described in conjunction with the accompanying drawings. The present invention pours contrast medium 
into analyte, is applied to so-called supersonic wave cystography to identify abnormality site by blood 
stream condition such as cardiac muscle blood stream, liver parenchyma region, kidney. In addition, 
rebobisuto which, by way of example only, is based on galactose which is based on air bubble for 

supersonic wave contrast medium used here (Levovist ™:) Schering company) is used, but, it may be 
the contrast medium which is based on other air bubble and material in a limit comprising a property to 
make reinforce coke strength of reflected wave. 
[0016] 

FIG. 1 is block diagram of ultrasonic diagnostic equipment by the first embodiment. This ultrasonic 
diagnostic equipment comprises the assembling that ultrasound probe 4 and control panel 14 are 
connected to main body of the device 21. As for ultrasound probe 4, oscillator array is loaded by head of 
pedicel, and it is configured, supersonic wave is transmitted to analyte, and reflected wave from analyte 
internal is received, and it is converted to an electrical signal. The input signal which main body of the 
device 21 drives ultrasound probe to transmit supersonic wave to analyte and ultrasound probe 4 
received is processed. Control panel 14 takes role as man machine interface to input various information 
from operator into main body of the device 21 . 
[0017] 



https://patolis-e.patolis.cojp/patolis/wbpcgi/P3/MEm?lVffiI=LKN&KD=AA&NO=96 6/13/03 



Page 6 of 13 



Supersonic wave transmitter section 6 becomes from pulse generator 6A, six transmission delay circuit 

B, six pulser C. Pulse signal from pulse generator 6A is branched off by the number of the 
predetermined channel, and is sent into six transmission delay circuit B, after was given the transmission 
retardation time which was requirement supersonic wave was narrowed down in the shape of beam there 
and to scan this supersonic wave beam every channel, is sent into six pulser C. Six pulser C supplies 
higher harmonic high tension pulse to ultrasound probe 4 every channel in the timing which caught 
pulse signal. By this. Supersonic wave beam is transmitted from ultrasound probe 4. 

[0018] 

High voltage of high comparison, either of conventional tension of medium of both tension can change 
tension of high tension pulse for selection than low voltage of comparison including zero tension, low 
voltage of comparison, and six pulser C is configured. Do, and, as for this selection, conventional 
tension is chosen in conventional mode described below by control of CPU 16, high voltage of low 
voltage of comparison or comparison is chosen in cystography mode to be described below. In addition. 
Low voltage is comparatively equivalent to what scan does not do with null. High tension pulse, at the 
time of comparable low voltage, supersonic wave beam, breaking of contrast medium, of comparison, 
there is a few, but, it is in low sound pressure of comparison provided the B mode picture which is 
blurring of comparison echo gain low (comparatively low irradiation power). High tension pulse, at the 
time of comparable high voltage, supersonic wave beam, breaking of contrast medium, of comparison, 
there is much, but, echo gain is good, and it is in high sound pressure of comparison provided a clear B 
mode picture of comparison (comparatively high irradiation power). 
[0019] 

Supersonic wave receiver 5 is composed of pre-amp 5 A, five receipt of letter delay circuit B, five adder 

C. After the input signal output with ultrasound probe 4 by every shell channel was amplified by means 
of pre-amp 5 A, is given retardation time of reverse with transmission time in five receipt of letter delay 
circuit B, and is added by means of five adder C. 

[0020] 

This summation sign is offered in aftertreatment such as envelope curve aftertreatment and logarithm 
compression with receiver region 7, B mode DSC department 8 (digital scan converter), memory 
composition department 10 are gone through after this, and is sent into indication area 11, is displayed 
as a B mode picture visually. 
[0021] 

Frame memory 9 for B mode and power mode exclusive use frame memory 22 are connected to B mode 
DSC department 8. Frame memory 9 for B mode comprises capacity of limit storing B mode image data 
for predetermined flame, B mode image data is received from B mode DSC department 8, and B mode 
image data for the latest appointed flame is stored. Power mode exclusive use frame memory 22 
comprises capacity of limit storing B mode image data for predetermined flame, the following B mode 
image data is stored under administration of CPU 16 in cystography mode to be described below. Detail 
is described below, but, supersonic wave beam is changed in high sound pressure of comparison from 
low sound pressure of comparison in cystography mode by operation of operator. After this reshuffling, 
good echo signals of echo gain are provided by means of scan in supersonic wave beam of 
comparatively high sound pressure, good echo signals of this echo gain are based on, and a clear B 
mode picture is generated by receiver department 7 in sequence. After, to power mode exclusive use 
frame memory 22, was changed by comparatively high sound pressure, data of a clear B mode picture 
for appointed flame including the clear B mode picture which the first, is generated by receiver 
department 7 is stored. In addition. Power mode exclusive use frame memory 22 can be substituted with 
frame memory 9 for B mode. 
[0022] 

Timing signal generator 17 is put in an administration bottom of CPU 16, a trigger signal from trigger 
signal generator 18 is supplied in six transmission delay circuit B as a timing signal. Control panel 14 
comprises power button 12 for operator to indicate that sound pressure of supersonic wave beam is 
changed in high sound pressure of comparison from low sound pressure of comparison in track ball 
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15 A, 15 keyboard B, 15 mouse C, mode changeover switch 13 to change conventional mode and 
cystography mode, cystography mode to do setting of area of interest (ROI). But, While, these mode 
changeover sv^itch 13, power button 12, an operator operates ultrasound probe 4, preferred being 
equipped by pedicel of, by way of example only, is installed in a step as a foot switch or ultrasound 
probe 4 that but is easy to be treated. 
[0023] 

Next, Action of the present embodiment is explained. FIG. 2 shows serial alteration of supersonic 
transmission sound pressure. At first, It is assumed that mode is usually set. With mode, tension of high 
tension pulse applied to ultrasound probe 4 by six pulser C is usually set in conventional tension by 
control of CPU 16, scan is done in supersonic wave beam of sound pressure of medium. 
[0024] 

Next, With time 1 0, mode changeover switch 13 is operated by an operator. By this, It is usually 
changed from mode by cystography mode. Then, Tension of high tension pulse applied to ultrasound 
probe 4 by six pulser C is comparatively set in low voltage by control of CPU 16. By this, Scan is done 
in supersonic wave beam of comparatively low sound pressure S P 1. Till, scan in supersonic wave 
beam of this comparatively low sound pressure S P 1, operator pushes power button 12, is continued. 
The B mode picture which is blurring of comparison of brightness in scan in supersonic wave beam of 
comparatively low sound pressure S P 1 low is provided, but, there is a little breaking of contrast 
medium. This comparatively indistinct B mode picture accepts repetition of scan, and is generated 
repeatedly, is displayed to indication area 1 1 as animation image. 
[0025] 

And, Contrast medium is administered to analyte with time 1 1 by a vein, for example. An operator 
observes a comparatively indistinct B mode picture of low brightness, that contrast medium flowed into 
interest site on this B mode picture is determined from few brightness alteration, power button 12 is 
pushed v^th time 1 2. By this, Tension of high tension pulse applied to ultrasound probe 4 by six pulser 
C is comparatively set in high voltage by control of CPU 16. By this. Scan is done in supersonic wave 
beam of comparatively high sound pressure S P 2. As for the scan in supersonic wave beam of this 
comparatively high sound pressure S P 2, it is continued appointed time by control of CPU 16. When 
scan in supersonic wave beam of comparatively high sound pressure S P 2 is finished, it is returned in 
scan in supersonic wave beam of high sound pressure S P 2 of comparison by control of CPU 16 
automatically. 
[0026] 

After, to power mode exclusive use frame memory 22, supersonic wave beam was changed from 
comparatively low sound pressure by high sound pressure of comparison, data of a clear B mode picture 
for appointed flame generated after the second scan in high sound pressure of data and comparison of a 
B mode picture the cystography effect which the first, is generated by receiver department 7 by scan in 
supersonic wave beam of high sound pressure of comparison is remarkable and fabric morphology is 
clear is stored. 
[0027] 

FIG. 3 (a) is designation example of a B mode picture provided by means of comparatively low sound, 
pressure after the contrast medium dosage, and vas shown in central part can ask about it not being 
reinforced enough brightness. Because at first, as the cause why enough augmentation is not provided, 
supersonic sound pressure (transmission power) is low, enough gain not being produced and a thing 
with a little dosage of contrast medium minute air bubble are given, but, the both is assumed here. 
[0028] 

Echo signals for one flame by the first scan changed into comparatively high sound pressure from this 
comparatively low sound pressure are provided in the high gain which was proportional to the high 
sound pressure. By this, A comparatively clear B mode picture of high intensity such as for example 
FIG. 3 (b) is provided. Of course, It is thought that the brightness becomes high in every site which there 
is not contrast medium with this B mode picture. However, Bulk of the minute air bubble which caught 
a supersonic wave of comparatively high sound pressure collapses. Because of this. After alteration of 
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comparatively high sound pressure, the vascular brightness which there was contrast medium as shown 
in FIG. 3 (c) with a B mode picture provided in the second scan or scan of the 2 attenuates. Of course, 
Brightness of the locus which there is not contrast medium does not vary. 
[0029] 

With a picture of FIG. 3 provided in our experiment (b), it is momentary, but, when echo brightness of 
contrast medium existence site is high in emergency, it is, that it is is ensured in FIG. 3 (c) low by 
brightness. To frame memory 22 exclusive use of power mode, of FIG. 3 (b), FIG. 3 (c) , at a minimum, 
B mode image data of two flame is stored. Therefore, Of FIG. 3 (b), FIG. 3 memorized to frame 
memory 22 exclusive use of power mode (c) , at a minimum, equivalence of sen shadow site by contrast 
medium is enabled in easy by comparing a B mode picture of two flame on a display screen. 
[0030] 

After was continued appointed time scan in comparatively high sound pressure, scan of low sound 
pressure of comparison is come back to again. By this, When it is scanned for stationary in high sound 
pressure of conventional sound pressure or comparison for quantity of breaking of air bubble of contrast 
medium, it is compared, and there is a little, and it is thought that re-inflow to area of interest of contrast 
medium can be arrested as FIG. 3 (b) (c), a B mode picture again. 
[0031] 

Next, Designation method is explained. About notation of B mode images recorded to power mode 
exclusive use frame memory 22, it is assumed that method of next (1) ... (4) can be chosen. 
[0032] 

(1) Power button 12 was pushed with the first B mode picture of FIG. 3 (b), it is displayed vsdth a still 
image just after that, animation face is come back to by cancellation operation of operator. (2) Power 
button 12 was pushed with a B mode picture corresponding to FIG. 3 (b), it is displayed with a still 
image just after that , after appointed time designation, animation face is come back to automatically. (3) 
After power button 12 was pushed with FIG. 3 (corresponding to b) (c), a B mode picture of two flame, 
coincidence is displayed in one faceplate as a still image, animation face is come back to by cancellation 
operation of operator or animation face is come back to after appointed time designation automatically. 
(4) Still image designation makes all B mode pictures are gathered up from power mode exclusive use 
frame memory 22 after scan decommissioning, and coincidence list B mode picture 1 of in spite of being 
a change or plural number flame in faceplate by summons, one piece in 12 power button operation not to 
do. 

[0033] 

As thus described after, in the present embodiment, supersonic wave beam was changed from low sound 
pressure of comparison to power mode exclusive use frame memory 22 by high sound pressure of 
comparison, data of a B mode picture the cystography effect which the first, is generated by receiver 
department 7 by scan in supersonic wave beam of high sound pressure of comparison is remarkable and 
fabric morphology is clear is stored. Therefore, Cystography effect is remarkable and when contrast 
medium disappears instantly, operator can observe the B mode picture that fabric morphology is clear. 
In addition. It is sound pressure comparatively low before to change in comparatively high sound 
pressure, and a B mode picture is blurring of comparison, but , as for this picture, there is not issue in 
blurring of comparison in what merely ensure inflow of contrast medium either. Besides, Because it is 
comparatively low sound pressure till it is changed in comparatively high sound pressure, maximum can 
make remain behind in contrast medium. 
[0034] 

In addition. To power mode exclusive use frame memory 22, data of a clear B mode picture for 
appointed flame generated after the second scan in high sound pressure of comparison other than data of 
this first B mode picture is stored. The thing that contrast medium collapses enough is included in these 
B mode pictures. Therefore, Because comparison observes the B mode picture which collapses enough 
the first B mode picture and the contrast medium that cystography effect is good, equivalence is enabled 
in easy in sen shadow site by contrast medium. 
[0035] 



https://patolis-e.patolis.co.jp/patolis/wbpcgi/P3/MEffi?MEI=LKN&KD=AA&N^ 6/13/03 



Page 9 of 13 



Even more particularly, In accordance with exemplary embodiments, it is not necessary to employ air 
bubble with the durability / pressure resistance in the body, and it can make it wants to be done, and 
reduce invasive issue more. 
[0036] 

In addition, In the account, an operator did an inflow to interest locus of contrast medium by visual 
observation confirmation of a B mode picture by low sound pressure of comparison, but, because 
monitoring does alteration of sign luminance level of the interest site which specified on a picture using 
track ball 15A and 15 mouse C, it may be automated. 
[0037] 

In addition. With continuation time 00 1 1 and continuation time 00 1 2 of scan in comparatively low 
sound pressure of FIG. 2 of scan in high sound pressure of comparison, frequency will be set ahead of a 
thing by operator repeatedly, after having made continue time 00 1 1 in scan in low sound pressure of 
comparison, the cycle which made continue time 00 1 2 in scan in high sound pressure of comparison 
was set, only frequency may be repeated automatically repeatedly, 
[0038] 

In addition, CPU 16 gives memory composition department 10 information to show in whether it is in 
high sound pressure of comparison whether it is sound pressure condition of supersonic wave beam that 
is low sound pressure of comparison, it may be done as shown in indication area 11. 
[0039] 

In addition, Though supersonic horsepower level is changed, it was described as changing sound 
pressure level by statement above, but, it is conceivable and it is exchanged with sound pressure level or 
that transmission wave number is changed along v^th sound pressure level. 
[0040] 

In addition. Instead of, within cystography mode, changing sound pressure, fundamental frequency of 
supersonic wave beam may be changed in the second frequency from the first frequency. Because the 
pulser which can vary that is capacitor of resonance circuit substitutes the pulser which is a variable 
condenser for six pulser C, as for this, easy can realize frequency of higher harmonic high tension pulse. 
When it is scanned in supersonic wave beam of the first frequency, contrast medium having critical 
frequency the same as the first frequency (air bubble) collapses to opening. However, Contrast medium 
having critical frequency the same as the second frequency (air bubble) remains then or it does not 
collapse very much. In other words, When fundamental frequency of supersonic wave beam was 
changed from the first frequency by the second frequency, cystography effect does occurrence by means 
of contrast medium having critical frequency the same as the second frequency. Besides, After 
fundamental frequency of supersonic wave beam was changed from the first frequency by the second 
frequency, because a B mode picture generated first by a picture generating means is the thing thing 
which contrast medium having critical frequency the same as the second frequency got in the condition 
which does not collapse, cystography effect appears most conspicuously. A B mode picture generated 
first displays operator as a still image in voluntary stage in what is memorized, and preferable diagnosis 
of accuracy is done. 
[0041] 

Next, The second embodiment is explained. Block diagram of body of the present embodiment is shown 
in FIG. 4 . It is an illustration of difference aftertreatment with difference operational network 22 in FIG. 
5. To difference minute operational network 22, data of B mode picture 1 2 which contrast medium 
provided after one flame or appointed flame showed in FIG. 3 that collapses enough (c) is taken in by 
data and it of B mode picture I 1 that the cystography effect which the first, is provided after a change in 
high sound pressure of comparison shown in FIG. 3 (b) from power mode exclusive use frame memory 
22 is good. As shown in FIG. 5 , as for difference operational network 22, difference minute does these 
both B mode picture 11,12, difference fractionation image I s is generated. 
[0042] 

Difference fractionation image I s generated with difference operational network 22 is displayed to 
indication area 1 1 as a still image after 12 power button operation. By cancellation operation by 
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operator, animation image is returned to again. In addition, After was shown a predetermined schedule 
with a still image ha, difference fractionation image I s, an animation side is come back to automatically. 
In addition. Data is called than power mode exclusive use frame memory 22 after ha, scan termination, 
and difference fractionation image may be made. For this case, It is listed in by one piece of B mode 
picture of plural flame memorized to power mode exclusive use frame memory 22 or one faceplate, and 
operator may specify two pieces of B mode pictures which should do difference minute. 
[0043] 

Because these are converted into number of the time difference flame minute between two B mode 
pictures that is time, and it is about 1/20-1/10 second degree, most of the effect of motion of pulsation of 
organ or probe 4 is not received. Therefore, These get possible to display only echo due to contrast 
medium in difference fractionation image of a picture of two flame. 
[0044] 

As thus described because it is active, and, as for the present embodiment, minute air bubble of 
supersonic wave contrast medium uses dissipation or that it collapses enough, and signal components 
aside from echo by contrast medium can be removed by taking difference minute between dissipation 
anteroposterior B mode pictures, only contrast medium existence site namely blood stream is extracted, 
easy can succeed in getting diagnosis on hemodynamics. 
[0045] 

Next, Tertiary embodiment is explained. The first ultrasonic diagnostic equipment by the present 
embodiment reinforces cystography effect more by adopting hamonikku echocardiography to ultrasonic 
diagnostic equipment of embodiment 
[0046] 

In here, hamonikku echocardiography is easily explained. As shovm in FIG. 7 (a), reflected wave as 
against normal biological tissue (tissue) comprises frequency component the same as transmission wave. 
However, As shown in FIG. 7 (b), minute air bubble comprises the higher harmonic component which is 
not included for transmission wave in reflected wave to start non-linear behavior. In this way, If, for 
echo signals including provided hamonikusu component (higher harmonic component), sign of 
fundamental frequency of transmission wave is removed in filter as shovm in FIG. 8 , when only 
potentiation component by hamonikusu component namely contrast medium can be picturized, there is. 
[0047] 

FIG. 9 (referring to a) (b) explains action of clinical hamonikku echocardiography when cardiac muscle 
was assumed diagnosis locus. Echo diffusion is massive, and, in fabric locus such as for example cardiac 
muscle, specify of the medius minute hemodynamics clearly does not exist as brightness potentiation by 
contrast medium administration like FIG. 9 (a) in normal echo signals either. On the other hand, Blood 
stream sign including contrast medium can be detected like FIG. 9 (b) in hamonikkueko sign by 
lowering the diffusion brightness ahead of the contrast medium dosage, it is feature that blood stream 
equivalence in cardiac muscle is enabled. 
[0048] 

Block diagram of ultrasonic diagnostic equipment by the present embodiment is shown in FIG. 6 . In 
addition. The character is referred to division the same as FIG. 1 , and account is omitted. The frequency 
characteristic which is narrow-band has preferably to scan in supersonic wave having single frequency 
to realize the hamonikku echocardiography. Because of this. Sine wave driving pulser 52 which applies 
tension oscillating in sine wave replacing with six pulser C to probe 4 is equipped. In addition. The 
fundamental harmonics component leave cut off, and, as for the echo signals from five adder C, only 
higher harmonic component (hamonikku component) is sent to receiver department 7 as shown in FIG. 
8 by 51 BP F (band-pass filter) B for non-linear wave, a B mode picture by the hamonikku 
echocardiography how brightness of the division which there is not contrast medium falls more 
conspicuously than brightness of the division which there is contrast medium that is a B mode picture 
resembling difference fractionation image of the second embodiment which seems to have extracted 
only the division which there is contrast medium is made. 
[0049] 
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In addition, 51 BP F B for non-linear wave is changed to BP F 51 A for fundamental harmonics passing 
hamonikku component and fundamental harmonics component by switch 52 here, and it is possible, and 
it is configured. 
[0050] 

The first action in this embodiment is action and similar explained in embodiment, and fundamental 
harmonics component leave cut off from echo signals by 5 1 but BP F B for nonlinear wave, and only the 
point that a B mode picture is generated only in higher harmonic component differs. In brief, It is a 
similar thing, and it is more highly precise, and a B mode picture generated only in higher harmonic 
component does observation of minute hemodynamics in biological tissue to the B mode picture which 
extracted only the division which there is contrast medium by using the first B mode picture provided in 
this B mode picture and the first embodiment together. 
[0051] 

Even more particularly, Sine wave drive pulser 52 of the present embodiment comprises the frequency 
characteristic which is narrow-band in comparison with a normal pulser. When physics behavior of 
minute air bubble is considered, it is conceivable if area of bulk of air bubble caused in large amplitude 
by resonance becomes smaller. This thing means what can erase minute air bubble selectively , by way 
of example only, changing frequency of a sine wave drive pulser for discontinuous, of the present 
invention, when it was changed in pawa irradiation from pawa irradiation high low, it seems that the 
image which is similar is provided. Therefore, frequency of a pulser is changed by means of operating 
pawabotan 12, the one flame just after that or a number flame picture may be recorded. 
[0052] 

Next, The fourth embodiment is explained. Block diagram of ultrasonic diagnostic equipment by the 
present embodiment is shown to FIG. 1 0, In addition, The character is referred to division the same as 
FIG. L and account is omitted. In here, ECG (electro cardiogram) 1 measuring center telegraph and the 
amplifier 2 and reference data memory 3 are added to assembling of FIG. 1 . Pass, and, as for this 
reference data, it is displayed memory composition department 10 as electrocardiogram by a display 
screen. If ECG 1 is used, when it synchronized in shinden, only phase (the images which, by way of 
example only, is telediastolic) can be displayed for an intermittent continuation. It finishes being 
repeated, and, in cystography mode, it is exchanged with high sound pressure of comparison from low 
sound pressure of comparison in phase at the time of specify by adopting this shinden synchronism, and 
it is intermittent, and cystography effect about phase gets a remarkable B mode picture (the first B mode 
picture) at the time of specify, it can make power mode exclusive use frame memory 22 store them 
sequentially. For this case. It makes comparatively low sound pressure return image recording rear 
automatically to do repeatedly or scan is stopped. In addition. Because operator will specify distance to 
change beforehand, comparatively high sound pressure gets possible to do this every voluntary cardiac 
rateby order of CPU 16. 
[0053] 

The present invention transforms in various ways without it being limited to the embodiment, and it can 

be carried out. 

[0054] 

[EFFECT OF THE INVENTION] 

After, according to invention of claim 1, sound pressure of supersonic wave beam was changed from 
comparatively low sound pressure in a memory means by high sound pressure of comparison, data of 
the B mode picture which the first, is generated by a picture generating means is stored. Contrast 
medium collapses to opening by supersonic irradiation, but , as for the procedure of the breaking, there 
is a little breaking dosage to time of a sound pressure change in comparatively low sound pressure late. 
In other words. When sound pressure of supersonic wave beam was changed from comparatively low 
sound pressure by high sound pressure of comparison, it is thought that there is much comparable as for 
the contrast medium remained in. Therefore, When it was changed, B mode images can be got in good 
cystography eff'ect. Besides, When comparatively high sound pressure is irradiated in contrast medium. 
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this contrast medium may disappear instantly, but, cystography effect is held enough by the B mode 
picture which, at a minimum, the first, is generated after a change by a picture generating means. Stated 
another way, it is this B mode picture generated first that cystography effect appears after a change most 
conspicuously. This B mode picture generated first displays operator as a still image in voluntary stage 
in what is memorized, and preferable diagnosis of accuracy is done. Besides, Because this B mode 
picture generated first is a thing provided in scan of comparatively high sound pressure, fabric 
morphology is clear, too, and it wants to be done, and diagnosis accuracy is high. In addition, It is not 
necessary to employ air bubble with the durability / pressure resistance in the body, and it can make it 
wants to be done, and reduce invasive issue more. 
[0055] 

After, according to invention of claim 11, fundamental frequency of supersonic wave beam was changed 
from the first frequency in a memory means by the second frequency, data of the B mode picture which 
the first, is generated by a picture generating means is stored. When it is scanned in supersonic wave 
beam of the first frequency, contrast medium having critical frequency the same as the first frequency 
(air bubble) collapses to opening. However, Contrast medium having critical frequency the same as the 
second frequency (air bubble) remains then or it does not collapse very much. In other words, When 
fundamental frequency of supersonic wave beam was changed from the first frequency by the second 
frequency, cystography effect does occurrence by means of contrast medium having critical frequency 
the same as the second frequency. Besides, After fundamental frequency of supersonic wave beam was 
changed from the first frequency by the second frequency, because a B mode picture generated first by a 
picture generating means is the thing thing which contrast medium having critical frequency the same as 
the second frequency got in the condition which does not collapse, cystography effect appears most 
conspicuously. A B mode picture generated first displays operator as a still image in voluntary stage in 
what is memorized, and preferable diagnosis of accuracy is done. In addition, It is not necessary to 
employ air bubble with the durability / pressure resistance in the body, and it can make it wants to be 
done, and reduce invasive issue more. 

[BRIEF DESCRPTION OF DRAWINGS] 
[ FIG. 1 ] 

It is block diagram of ultrasonic diagnostic equipment by the first embodiment. 
[ FIG. 2 ] 

It is figure showing serial alteration of sound pressure by the first embodiment. 
[ FIG. 3 ] 

After a B mode picture, the contrast medium which it was changed in a B mode picture provided in 
comparatively low sound pressure, high sound pressure of comparison, and the first, was provided 
collapsed enough, it is figure to show an example of a provided B mode picture in. 
[ FIG. 4 ] 

It is block diagram of body of ultrasonic diagnostic equipment by the second embodiment. 
[ FIG. 5 ] 

It is an illustration of difference aftertreatment by difference operational network of FIG. 4 . 
[ FIG. 6 ] 

It is block diagram of ultrasonic diagnostic equipment by tertiary embodiment. 
[ FIG. 7 ] 

It is an illustration about difference of supersonic fabric echo character and air bubble echo character. 
[ FIG. 8 ] 

It is figure to show filter character by BP F for non-linear wave of FIG. 7 in. 
[ FIG. 9 ] 

It is an illustration of predominance of hamonikku echocardiography. 
[ FIG. 10 ] 
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It is block diagram of ultrasonic diagnostic equipment by the fourth embodiment. 
[DENOTATION OF REFERENCE NUMERALS] 

Four ... ultrasound probe. Five ... supersonic wave receivers, 5A ... pre-amp. Five B ... receipt of letter 
delay circuit, five C ... adder, Six ... supersonic wave transmitter sections, 6A ... pulse generator, Six 
B ... transmission delay circuit, six C ... pulsers. Seven ... receivers part, eight ... B mode DSC part, 
Nine ... frame memories, ten ... memory composition department, 1 1 ... indication area, 12 ... power 
button, 13 ... mode change switch, 14 ... control panels, 15A ... track ball, 15 B ... keyboards, 15 C ... 
mouse, 16 ... CPU's, 17 ... timing signal generator, 18 ... trigger signal generator, 19 ... C FM unit, 22 ... 
power mode exclusive use frame memories. 
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